We managed four patients who had neoplastic, posttraumatic, atrophic and postoperative lip deformity, respectively. Case 1: The patient had a hemangioma (17 × 14 mm) confined to the vermilion part of the lower lip. We performed the wedge excision of the tumor and labioplasty. The postoperative appearance and function of the lip were satisfactory. Case 2: The patient had posttraumatic deformity of the upper lip. We performed correction by Cronin's triangular flap method. The postoperative appearance of the lip was satisfactory. Case 3: The patient had severe atrophy of the upper lip and difficulty closing mouth due to progressive hemifacial atrophy. We performed reconstruction of the upper lip on the atrophic side with a cross-lip vermilion flap from the non-atrophic lower lip. The postoperative appearance and function of the lip were satisfactory. Case 4: The patient had postoperative lower lip deformity and difficulty closing mouth after tumor resection and reconstruction with a myocutaneous pectoralis major flap. We performed debulking of the bulky flap and covered the raw surface with a local rotation flap. The postoperative lip closure was satisfactory. In patients with lip deformity, it is important to perform appropriate correction or reconstruction according to each patient's clinical features in order to achieve satisfactory cosmetic and functional outcomes.
Introduction
The cause of lip deformity can be classified as congenital [1] , atrophic [2] , neop-lastic [3] - [8] , posttraumatic [9] [10] or postoperative [11] . Lip deformity often results in cosmetic and functional impairment. Therefore, it is necessary to provide appropriate treatment for patients with lip deformity while considering cosmetic and functional outcomes. With regard to neoplastic lip deformity, many studies on lip hemangioma have been reported [3] - [8] . According to the size of the tumor, lip hemangioma can be removed by wedge resection [3] , two-stage resection [4] or reconstruction after resection using various techniques [5] [6] [7] [8] . With regard to posttraumatic lip deformity, scarring and the loss of lip cause shortness of the lip [10] . It is necessary for satisfactory cosmetic outcomes to remove the scar and extend the amount of the lip. The treatment of atrophic lip deformity due to progressive hemifacial atrophy has been reported [2] . A cross-lip vermilion flap of the lower lip has been reported as a useful technique to correct the form in the presence of upper lip atrophy [2] . For postoperative lip deformity, some patients who underwent after oral cancer resection and reconstruction with flaps have been reported [11] . It is necessary for satisfactory cosmetic and functional outcomes to perform revision of the flap.
Here we report our experience with four patients who have lip deformity with a neoplastic, posttraumatic, atrophic and postoperative etiology, respectively.
Case Report

Case 1
Patient: a 57-year-oldman. 
Case 2
Patient: a 44-year-oldman. 
Case 3
Patient: a 22-year-old woman. Flap release was performed after 14 days (Figure 9(d) ). 
Case 4
Patient: a 79-year-old man.
History: In 2015 the patient underwent resection of the lower lip, buccal mucosa and the mandibular gingiva on the left side to remove squamous cell carcinoma, followed by reconstruction with a myocutaneous pectoralis major flap.
However, closing the mouth became increasingly difficult over time and he presented for correction of the upper lip at 5 months postoperatively.
Lip findings at initial consultation: The flap was remarkable bulky and lower lip was everted on the right. There was marked depression at the junction between lip and flap (Figure 11 (a), Figure 11 (b)).
Diagnosis: Postoperative contracture of lower lip.
Operation: The incision line was drawn around flap and junction between flap and lower lip (Figure 12(a) ). Defatting of the flap was performed ( Figure   12 (b)). After the volume of the original flap was reduced, a local rotation flap was raised from the mental region ( Figure 12 (c)), it was used to cover raw surface created by revision surgery (Figure 12(d) ).
Postoperative course: Closing the mouth was satisfactory at 2 years postoperatively, although the flap was still slightly bulky ( Figure 13 ).
Discussion
Lip Deformity due to Hemangioma
A hemangioma of lip requires surgical resection to restore normal labial anatomy. Various methods have been reported for removal of hemangioma, depending on the size of the lesion. Small hamangiomas can be removed by wedge resection [3] or by two-stage resection (vertically oriented wedge resection, following by horizontal wedge along the vermilio-cutaneous junction) [4] . Medium-size lesions (15 ~ 25 × 18 ~ 50 mm) require closure of the defect with a labial mucosal advancement flap after resection [5] . Large hemangiomas has been treated by supramaximal full-thickness wedge resection [6] or by reconstruction after resection using various techniques, including a mutual cross lip musculomucosal flap [7] or a forearm flap [8] . Our patient had a comparatively small tumor that limited to vermilion area of the lip. Therefore, we selected the wedge resection the borders of the tumor and performed labioplasty. As a result, the postoperative cosmetic and functional outcomes were satisfactory. 
Atrophic Lip Deformity
Progressive hemifacial atrophy is a disease in which progressive degeneration affects the soft and hard tissues of the unilateral trigeminal nerve territory [16] .
Our patient developed hemilateral atrophy of both lip due to progressive hemifacial atrophy. While hemilateral atrophy affected both lips, atrophy of the upper lip was especially severe. A cross-lip vermilion flap of the lower lip has been reported as a useful technique to correct the form in the presence of upper lip atrophy [2] . Therefore, we performed reconstruction of the upper lip to improve closure of the mouth, using Henry's cross-lip vermilion flap method [15] .
Henry et al. [15] reported that sizeable defects can be easily filled a cross-lip vermilion flap, resulting in improved upper lip contour and simultaneously reduce the fullness of the lower lip to achieve better balance between two lips. In our patient, the postoperative appearance and function of the lips were satisfactory, with no deformity event on the affected side after surgery. To correct both appearance and function in patients with upper lip atrophy, raising a cross-lip vermilion flap from the non-atrophic lower lip seems to be a useful technique.
Postoperative Lip Deformity
Our patient showed postoperative deformity of the lower lip and difficulty closing mouth after resection of a tumor and reconstruction with a myocutaneous pectoralis major flap. The flap was extremely bulky. When reconstruction is done with a flap, it is often difficult to obtain the correct sharp of lip at initial procedure. Therefore, patients who have undergone lip reconstruction with a flap after tumor resection often require secondary correction. For postoperative lip deformity, some patients who underwent after oral cancer resection and reconstruction with flaps have been reported [11] . We performed debulking of the flap and the resulting raw surface was covered with a local rotation flap [11] [17]
[18]. Postoperative lip closure was satisfactory, even though the flap remained slight bulky. We plane to perform further correction of the flap to improve the sharp of the lower lip.
In conclusion, these for cases suggest that it is important to perform appro- 
Conclusion
We managed four patients who had neoplastic, traumatic, atrophic and postoperative lip deformity, respectively. In patients with lip deformity, it is important to perform appropriate correction or reconstruction according to each patient's clinical features in order to achieve satisfactory cosmetic and functional outcomes.
